Activation-dependent subcellular distribution patterns of CB1 cannabinoid receptors in the rat forebrain.
Chronic cannabinoid exposure results in tolerance due to region-specific desensitization and down-regulation of CB1 cannabinoid receptors (CB1Rs). For most G-protein-coupled receptors, internalization closely follows rapid desensitization as an important component of long-term down-regulation. However, in vivo patterns of CB1R internalization are not known. Here we investigate the subcellular redistribution of CB1Rs in the rat forebrain following activation by agonist CP55 940 or inhibition by antagonist/inverse agonist AM251. At steady state, CB1Rs are mainly localized to the cell membrane of preterminal axon shafts and, to a lesser degree, to synaptic terminals. A high proportion of CB1Rs is also localized to somatodendritic endosomes. Inhibition of basal activation by acute AM251 administration decreases the number of cell bodies containing CB1R-immunoreactive endosomes, suggesting that CB1Rs are permanently activated and internalized at steady state. On the contrary, acute agonist treatment induces rapid and important increase of endosomal CB1R immunolabeling, likely due to internalization and retrograde transport of axonal CB1Rs. Repeated agonist treatment is necessary to significantly reduce initially high levels of axonal CB1R labeling, in addition to increasing somatodendritic endosomal CB1R labeling in cholecystokinin-positive interneurons. This redistribution displays important region-specific differences; it is most pronounced in the neocortex and hippocampus and absent in basal ganglia.